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New-Yoric, July 4, 1790. 

SIR, 

5 N obedience to the order cf the Houfe of 
Reprefcntatives, cf January 1 $th, I have noiv the ho- 
nor to inclofe you a Retort on the fubjccl cf Mea- 
sures, Weights, and Coins. The length of time 
which intervened between the date of the order and 
my arrival in this city , prevented my receiving it till 
the 15th of April ; and an illncfs which followed foon 
after, added, unavoidably, fome weeks to the delay ; fo 
that it was not till about the 2 C th of May that I was 
able to f.nifh the Report. A defire to leffen the number of 
its imperfections, induced me Jlill to withhold it awhile , 
till, on the i$tb of June, came to my hands, from 
Paris, a printed copy of a proportion made by the Bifoop 
of Autun, to the National Aft /ably of France, on the 

fubjccl 
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fubjccl of Weights and Meafures ; and three days after- 
wards I received through the channel of the public pa- 
pers, the fpcech of Sir John Riggs Miller, of April 
1 3th, in the Britijh Houfe of Commons, on the fame 
fubjccl. In the Report which I had prepared, and 
•was then about to give in, I had propofed the latitude 
of 3 8°, as that which fhould fix our fiandard, becaufe 
it was the medium latitude of the United States ; but 
the propofition before the National Affembly of France, 
to take that of 45 0 as being a middle term between 
the Equator and both Poles, mid a term which might 
confcqucntly unite the nations of both hemifpheres , ap- 
peared to me fo well chofen, and fio jufi, that I did not 
befit ate a moment to prefer it to that of $ 8°. It became 
neceffary of courfe to reform all my calculations to that 
fiandard ; an operation which has been retarded by my 
other occupations. 



Thcfe circumfiances will, I hope, apologize for the de- 
lay which has attended the execution of the order of the 
Houfe : And, perhaps, a difpofilion on their part, to 
have due regard to the proceedings of other nations, 
engaged on the fame fubjccl, may induce them fiill to 

defer 
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defer deciding ultimately on it till their next ftffion. 
Should this be the cafe , and Jhould any new matter 
occur in the mean time , I fhall think it my duty to com- 
municate it to the Houfc, as fupplemental to the prefent 
Report. 

I have the hlonor to be , 

With Sentiments of the moji profound Rcfpccl, 

SIR, 

Tour moji obedient, and 
MoJl humble Servant, 

tJ/iomad ^ 



The Speaker of the Houfe of Reprefentalives. 
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In the House of Representatives 
of the United States. 



Friday, the 15th of January, 1790. 

©CtlCCCtt, 

Sf/iat it Ic vcfewicd to tfic oec'ic- 
tarij, cf Ota to to fivcfiaic and rc-jioit to 
t/iid ddoafc a fir cfier JdBlan or- dtBiand 
for fftaldi f/iin^ ?/nifotmitu on t/ic 
Csicvicncu, J'Vcty/ttd and, lOfCcafmcd 
of t/10 Zdnited Stated. 

Extract from the Journal , 

n dBcc/ilcu, Clerk. 
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The Secretary of State, to whom was refer- 
red , by the House of Representatives, to pre- 
pare and report a proper Plan or Plans for cftab- 
lifhing Uniformity in the Currency, Weights 
and Measures of the United States, in obedience 
thereto , makes the following 

REPORT: 

T O obtain uniformity in Meafures, Weights 
and Coins, it is necefTary to find fomc mea- 
fure of invariable length, with which, as a ftandard, 
they may be compared. 

There exifts not in nature, as far as has been 
hitherto obferved, a fingle fubjeft, or fpecies of 
fubjeft, accefiible to man, which prefents one con- 
ftant and uniform dimenfion. 

The globe of the earth itfelf, indeed, might be 
confidered as invariable in all its dimenfions, and 
that its circumference would furnifh an invariable 

r 
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meafurc ; but no one of its circles, great or (mail, 
is accellible to admeafurement through all its 
parts ; and the various trials to meafure definite 
portions of them, have been of fuch various refult, 
as to /hew there is no dependence on that operation 
for certainty. 

Matter then, by its mere extenfion, furnifhing 
nothing invariable, its Motion is the only remain- 
ing refource. 

The motion of the earth round its axis, though 
not abfolutely uniform and invariable, may be con- 
fidered as fuch for every human purpofe. It is 
ineafured obvioufly, but unequally, by the depar- 
ture of a given meridian from the fun, and its 
return to it, conftituting a folar day. Throwing 
together the inequalities of folar days, a mean in- 
terval, or day, has been found, and divided, by very 
general confent, into 86,400 equal parts. 

A Pendueum, vibrating freely, in fmall and 
equal arcs, may be fo adjufted in its length, as, by 
its vibrations, to make this divifion of the earth’s 
motion into 86,400 equal parts, called feconds of 
mean time. 

Such 
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Such a Pendulum then, becomes itfelf a mea- 
fure of determinate length, to which all others may 
be referred, as to a ftandard. 

But even the Pendulum is not without its un- 
certainties. 

1. The difficulty of ascertaining in practice its cen- 
ter of ofcillation, as depending on the form of the 
bob, and its diftancc from the point of fufpcnfion ; the 
effect of the weight of the fufpending w ire towards 
difplacing the center of ofcillation ; that center be- 
ing feated within the body of the bob, and, there- 
fore, inacceflible to the mcafure, are fources of 
conffderable uncertainty. 

2. Both theory and experience prove, that to 
preferve its ifochronifin, it muff be Ihorter towards 
the equator, and longer towards the poles. 

3. The height of the fituation above the com- 
mon level, as being an increment to the radius of 
the earth, diminiflies the length of the Pendulum. 

4. The Pendulum being made of metal, as is 
beff, it varies its length with the variations in the 
temperature of the atmofphere. 

5. To 
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5. To continue fmall and equal vibrations* 
through a fufficient length of time, and to count 
thcfe vibrations, machinery and a power are ne- 
cefiary, which may exert a fmall, but conftant ef- 
fort to renew the wade of motion : And the diffi- 
culty is, fo to apply thefe, as that they fliall neither 
retard nor accelerate the vibrations. 

1. In order to avoid the uncertainties which re- 
fpett the center of ofcillation, it has been pro- 
pofed by Mr. Leflie, an ingenious artift of Phila- 
delphia, to fubflitute, for the pendulum, an uni- 
form cylindrical rod, without a bob. 

Could the diameter of fuch a bob be infinitely 
fmall, the center of ofcillation would be exadlly 
at two thirds of the whole length, meafured from 
the point of fufpenfion. Giving it a diameter 
which ffiall render it fufficiently inflexible, the cen- 
ter will be difplaced, indeed; but, in a fecond rod 
not the (1.) doc, oooth part of its length, and not 
the hundredth part as much as in a fecond Pen- 
dulum, with a fpherical bob of proper diame- 
ter. This dlfplacement is fo infinitely minute 

then, 
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then, that we may confider the center of ofcil- 
lation, for all practical purpofes, as refiding at 
two thirds of the length, from the center of fuf- 
penfion. The diftance between thefe two centers 
might be ealily and accurately afeertained in prac- 
tice. But the whole rod is better for a ftandard, 
than any porlion of it, becaufe fenfibly defined 
at both its extremities. 

2. The uncertainty arifing from the difference 
of length requifite for the l’econd Pendulum, or 
the fecond rod, in different latitudes, may be 
avoided by fixing on fome one latitude, to which 
our ftandard fhall refer. That of 38°, as being 
the middle latitude, of the United States, might 
feem the mod convenient, were we to confider 
ourfdves alone; btit conne&ed with other nations 
by commerce and fcience, it is better to fix on 
that parallel which bids faireft to be adopted by 
them alfo. The 45th, as being the middle term 
between the equator and pole has been heretofore 
propofed in Europe; and the propofition has been 
lately renewed there, under circumftances which 
may very peftibly give it fome effeft. This paral- 
lel 



Digitized by Google 




C J 4 .7 



lei is diftinguilhed with us alfo, as forming our 
principal Northern Boundary. Let the comple- 
tion of the 45th degree then give the ftandard 
for our union, with the hope that it may become 
a line of union with the reft of the world. 

The difference between the fecond rod for 45 0 
of latitude, and that for 3 1 0 our other extreme, 
is to be examined. 

The fecond pendulum for 45 0 of latitude, accord- 
ing to Sir Ifaac Newton’s computation, muft be of 
(2.) 39. 1 49 1 2 inches Englilh meafure ; and a rod, 
to vibrate in the fame time, muft be of the fame 
length between the centers of fufpenfion and ofcil- 
lation, and, confequently, its whole length 58.7 
(or more exactly 58.72368) inches. This is lon- 
ger than the rod which fhall vibrate feconds in 
31 0 of latitude, by about its part of its whole 
length ; a difference fo minute that it might be 
neglected, as infenfible, for the common purpofes 
of life : But in cafes requiring perfect exactnefs, 
the fecond rod, found by trial of its vibrations in 
any part of the United States, may be corrected 

by 
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by computation for the (3.) latitude of the place, 
and fo brought exactly to the ftandard of 45 0 . 

3. By making the experiment in the level of the 
ocean, the difference will be avoided, Yvhich a 
higher pofition might occaffon. 

4. The expanfion and contraction of the rod 
with the change of temperature is the fourth 
fource of uncertainty before mentioned. According 
to the high authority fo often quoted, an iron rod, 
of given length, may vary, between furnmer and 
winter, in temperate latitudes, and in the com- 
mon expofure of houfe clocks, from 77'- 5 to of 
its whole length, which, in a rod of 5S.7 inches, 
will be from about two, to three hundredths of an 
inch. This may be avoided by adjufting and pre- 
ferving the ftandard in a cellar, or other place, the 
temperature of which never varies. Iron is named 
for this purpofe becaufe the leaft expanftble of the 
metals. 

5. The practical difficulty refulting from the ef- 
fect of the machinery and moving power, is very 
inconfiderable in the prefent ftate of the arts ; and, 

in 
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in their progrefs towards perfe&ion, will become 
lefs and lefs. To eftimate and obviate this, will be 
the artift’s province. It is as nothing when com- 
pared with the fources of inaccuracy hitherto at- 
tending meafures. 

Before quitting the fubjeft of the inconvenien- 
cies, fome of which attend the pendulum alone, 
others, both the pendulum and rod, it mud be ad- 
ded that the rod would have an accidental, but 
very precious advantage over the pendulum in this 
country, in the event of our fixing the foot at the 
nearefi: aliquot part of either; for the difference 
between the common foot and thofe fo to be de- 
duced, would be three times greater in the cafe of 
the pendulum, than in that of the rod. 

Let theflandard of mcafure then be an uniform 
cylindrical rod of iron, of fuch length, as, in lati- 
tude 45 0 in the level of the ocean, and in a cellar, 
or other place, the temperature of which does not 
vary through the year, [hall perform its vibrations, 
in fmall and equal arcs, in one feccnd of mean time. 

A Stand- 
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A standard of invariable length being thus 
obtained, we may proceed to identify, by that, 
the Meafures, Weights, and Coins of the United 
States : But here a doubt prefents itfelf, as to the 
extent of the reformation meditated by the Houfe 
of Reprefentatives. The experiment made by 
Congrefs in the year 1786, by declaring that there 
fhould be one money of account and payment 
through the United States, and that its parts and 
multiples fnould be in a decimal ratio, has obtain- 
ed fuch general approbation, both at home and 
abroad, that nothing feems wanting, but the actual 
coinage, to banifh the difcordant pounds, (hillings, 
pence, and farthings of the different ftates, and to 
eftablifh in their Head, the new denominations. Is 
it in contemplation with the Houfe of Reprefenta- 
tives to extend a like improvement to our Mea- 
fures and Weights, and to arrange them alfo in a 
decimal ratio ? The facility which this would in- 
troduce into the vulgar arithmetic, would, unquef- 
tionably, be foon and fenfibly felt by the whole 
mafs of the people, who would thereby be enabled 
to compute for themfelves whatever they fhould 
B have 
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have occafion to buy, to fell, or to meafure, which 
the prefent complicated and difficult ratios place 
beyond their computation, for the mod part. Or, 
is it the opinion of the Reprefentatives that the 
difficulty of changing the eftabliffied habits of a 
whole nation oppofes an infuperable bar to this 
improvement ? Under this uncertainty the Secre- 
tary of State thinks it his duty to fubmit alterna- 
tive plans, that the Houfe may, at their will, adopt 
either the one or the other, exclufively, or the one 
for the prefent, and the other for a future time, 
when the public mind may be fuppofed to have 
became familiarized to it. 



I. 

And firft, on the fuppofition that the prefent 
Meafures and Weights, are to be retained, but 
to be rendered uniform and invariable, by bring- 
ing them to the fame invariable ftandard. 

The firft fettlers of thefe States, having come 
chiefly from England, brought with them the 
Meafures and Weights of that country. Thefe 

alone. 
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alone are generally eftablifhed among us, either 
by law or ufage, and thefe, therefore, are alone 
to be retained and fixed. We muft refort to that 
country for information of what they are, or 
ought to be. 

Tpiis refts, principally, on the evidence of cer- 
tain ftandard Meafures and Weights, which have 
been preferved of long time in different depofits. 
But differences among thefe having been known 
to exift, the Houfe of Commons, in the years 
1757 and 1758, appointed Committees to inquire 
into the original ftandards of their Weights and 
Meafures. Thefe Committees, aflifted by able 
mathematicians, and artifts, examined and com- 
pared with each other, the feveral ftandard Mea- 
fures and Weights, and made reports on them in 
the years 1758 and 1759. The circumftances 
under which thefe reports were made, entitle 
them to be confidered, as far as they go, as the 
befl written teftimony exifting, of the ftandard 
Meafures and Weights of England ; and as fuch, 
they will be relied on in theprogrefs of this report. 

Measures 
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Measures of Length. 

The Meafures of Length in ufe among us are, 

'l he League of 3 miles ; 

The Mile of 8 furlongs ; 

The Furlong of 40 poles or perches ; 

The Pole or Perch of 51 yards ; 

The Fathom of 2 yards ; 

The Ell of a yard and quarter ; 

The Yard of 3 feet; 

The Foot of x 2 inches ; 

And the Inch of 10 Lines. 

On this branch of their fubjedl the Committee 
of 1757, 1 758, fays that the ftandard Meafures 
of length at the receipt of the Exchequer, are a 
yard, fuppofed to be of the time of H. 7. and a 
yard and ell fuppofed to have been made about 
the year 1601, that they are brafs rods, very 
coarfely made, their divifions not exadt, and 
the rods bent : and that in the year 1742, fome 
members of the Royal Society had been at great 
pains in taking an exadt meafure of thefe fland- 
ards, by very curious inftruments, prepared by 

the 
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the ingenious Mr. Graham, that the Royal Society 
had had a brafs rod made purfuant to their experi- 
ments, which was made ib accurately, and by per- 
fons fo fkilful and exact, that it was thought not 
eafy to obtain a more exact one ; and the Com- 
mittee in fa£t found it to agree with the ftand- 
ards at the Exchequer, as near as it was poflible. 
They furnifh no means, to perfons at a diftance, 
of knowing what this ftandard is. This how- 
ever, is fupplied by the evidence of the fecond 
Pendulum, which, according to the authority be- 
fore quoted, is, at London, 39. 1C82 Englifh 
inches, and confequently, the fecond rod, there, 
is of 58.7523 of the fame inches. When we fhall 
have found, then, by actual trial, the fecond rod 
for 45 0 by adding the difference of their computed 
length, to wit T i?J s - c of an inch, or rather Vs of a 
line (which in practice will endanger lefs error, 
than an attempt at fo minute a fraction as the ten 
thoufandth parts of an inch) we fhall have the fe- 
cond rod of London, or a true meafure of 58^- Eng- 
lifh inches. Or, to fhorten the operation, without 
varying the refult, 

Let 
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Let the ftandard rod of 45 0 be divided into 
587] equal parts and let each of thefe parts be 
declared a line ; 

10 Lines an inch ; 

1 2 Inches a foot ; 

3 Feet a yard ; 

3 Feet 9 Inches an Ell ; 

6 Feet a Fathom : 

Yards a perch or pole; 

40 Poles or Perches a furlong ; 

8 Furlongs a mile; 

3 Miles a League. 



Superficial Measures. 

Our meafures of furfaceare the Acre of 4 rood; 
and the Rood of 40 fquare poles; fo eftablifhed by 
a ftatute of 33 E. 1. Let them remain the fame. 



Measures of Capacity. 

The meafures of Capacity in ufe among us, are of 
the following names, and proportions. 

The gill, 4 of which make a pint ; 

2 Pints make a quart; 

2 Quarts a pottle ; 2 Pottles 
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2 Pottles a gallon ; 

2 Gallons a peck, tlry-meafure ; 

8 Gallons make a meafure called a firkin, in 
liquid fubftances, and a bufhel, dry ; 

2 Firkins or bulhels, make a meafure called a 
rundlet, or kilderkin, liquid, and a ftrikc, 
dry; 

2 Kilderkins, or flrikes make a meafure called 
a barrel, liquid, and a coomb, dry ; this lait 
term being ancient and little ufed ; 

2 Barrels, or coombs make a meafure called 
a hogfiiead, liquid, or a quarter, dry ; each 
being the quarter of a ton; 

A Hogfhead and a third make a tierce, or third 
of a ton; 

2 Hogfhead s make a pipe, butt, or puncheon. 

And 2 Pipes make a ton. 

But no one of thefe meafures is of a determinate 
capacity. The report of the committee of 1757 — S 
fhews that the gallon is of very various content: 
and that being the unit, all the others muff vary 
with it. 

The 
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The Gallon and Bufhel contain 

224 and 1792 cubic inches, according to the 
ftandard wine gallon preferved 
at Guildhall; 

231 and 1848, according to the ftatute of the 
5th. Anne ; 

264.8and2i 18.4 according to the ancientRumford 
quart of 1228, examined by the 
committee ; 

265.5 and 2124, according to three ftandard 
bufhels preferved in the Ex- 
chequer, to wit, one of H. 7. 
without a rim, one dated 1091 
fuppofed for 1591, or 1601, and 
one dated 1601. 

266.25 and 2130 according to the ancient Rum- 
ford gallon of 1228, examined 
by the committee ; 

268.75 and 2150 according to the Winchefter 
bufhel, as declared by ftatute 
13. 14. W. 3. which has been 
the model for fome of the grain 
, ftates ; 

271. lcfs 
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271- lefs 2 fpoonfuls, and 2168, lefs 16 fpoonfuls, 
according to a ftandard gallon 
of H.7. and another dated 1601, 
marked E. E. both in the Ex- 
chequer ; 

271 and 2168, according to a ftandard gallon 

in the Exchequer, dated 1601, 
marked E. and called the corn- 
gallon ; 

272 and 2176, according to the three ftandard 

corn-gallons laft mentioned, as 
meafured in 1688, by an artift 
for the Commiflioners of the 
Excife, generally ufed in the 
feaport towns, and by mercan- 
tile people, and thence intro- 
duced into fome of the grain 
ftates ; 

277. 18 and 2217.44, as eftablifhed for the meafure 
of coal by the ftatute 1 2 Anne ; 

278, and 2224, according to a ftandard buftiel 
of H. 7. with a copper rim, in 
. the Exchequer; 

278.4 and 
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278.4 and 2227.2 according to two ftandard pints 
of 1601, and 1602, in the Ex- 
chequer ; 

280, and 2240, according to the ftandard quart 
of 1601, in the Exchequer; 

282, and 2256, according to the ftandard gal- 
lon for beer and ale, in the 
Treafury ; 

Thkre are moreover, varieties on thefe varieties, 
from the barrel to the ton inclufive : for, if the 
barrel be of herrings, it rnuft contain 28 gallons 
by the ftatute 13. El. c. 11. If of wine, it muft 
contain 31^ gallons by the Statute 2. H. 6. c. 1 1. 
and 1. R. 3. c. 15. If of beer or ale, it muft con- 
tain 34 gallons by the ftatute 1. W. and M. c. 24. 
and the higher meafures in proportion. 

In thofe of the United States which have not 
adopted the ftatutes of W. and M. and of Anne 
before cited, nor their fubftance, the wine gallon 
of 231 cubic inches rcfts on the authority of very 
long ufage before the 5th. of Anne, the origin and 
foundation of which are unknown; the buflicl is 



. - . 
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the Winchefler bufhel, by the 1 1. H. 7. undefined ; 
and the barrel of ale 32 gallons, and of beer 36 
gallons by the flatute 23. H. 8. c. 4. 

The Secretary of State is not informed whether 
there have been any and what alterations of thefe 
meafures, by the laws of the particular States. 

It is propofed to retain this feries of meafures, 
but to fix the gallon to one determinate capacity, 
as the unit of meafure, both wet and dry; for 
convenience is in favour of abolifliing the diftinc- 
tion even between wet and dry meafures. 

The wine gallon, whether of 224 or 231 cubic 
inches, may be altogether difregarded, as con- 
cerning, principally, the mercantile, and the weal- 
thy, the leaft numerous part of the fociety, and 
the molt capable of reducing one meafure to an- 
other by calculation. This gallon is little ufed 
among the mafs of farmers, whofe chief habits 
and interelts are in the fize of the corn bufhel. 

Of the ftandard meafures before dated, two 
are principally diftinguifhed in authority and prac- 
tice. The flatute bufhel of 2150 cubic inches, 

which 
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which gives a gallon of 268.75 cubic inches, and 
the ftandard gallon of 1601, called the corn gal- 
lon of 271, or 272 cubic inches, which has intro- 
duced the mercantile bufhel of 2176 inches. The 
former of thefe is mofl ufed in fome of the grain 
dates, the latter in others. The middle term of 
270 cubic inches may be taken as a mutual com- 
promife of convenience, and as offering this gene- 
ral advantage, that the bufhel being of 2160 cubic 
inches, is exactly a cubic foot and a quarter, and 
fo facilitates the converfion of wet and dry mea- 
fures into folid contents and tonnage, and fim- 
plifies the connection of meafurcs and weights, 
as will be fliew'n hereafter. It may be added in 
favor of this, as a medium meafure, that eight of 
the ftandard or ftatute meafures before cnume- 

t 

rated, are below this term, and nine above- it. 

The meafures to be made for ufe, being four- 
ftdcd, with redtangular fides and bottom, 

The Pint will be 3 inches fquareand 35 inches 
deep; 

The Quart 3 inches fquare and inches deep ; 

The Pottle 3 inches fquare and 15 inches deep, 
or 41, 5, and 6, inches ; The 
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The Gallon 6 Inches fquare and 7^ inches deep, 
or 5, 6, and 9 inches ; 

The Peck 6, 9, and 10 inches ; 

The Ilalf-bufhel 12 inches fquare, and 7^ 
inches deep ; and 

The Bulhel 12 inches fquare, and 15 inches 
deep, or 9, 1 5, and 16 inches. 

Cylindrical meafures have the advantage of fu- 
perior ftrength : but fquare ones have the greater 
advantage of enabling every one, who has a rule 
in his pocket, to verify their contents, by mea- 
furing them. Moreover, till the circle can be 
fquared, the cylinder cannot be cubed, nor it’s 
contents exa&ly exprefied in figures. 

Let the meafures of capacity then, for the United 
States, be, 

A Gallon of 270 cubic inches ; 

The Gabon to contain two pottles; 

The Pottle 2 quarts ; 

The Quart 2 pints; 

The Pint 4 gills. 

2 Gallons to make a peck ; 

8 Gallons 
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8 Gallons a bufhel or firkin ; 

2 Bufhels or firkins, a ftrike or kilderkin; 

2 Strikes, or kilderkins a coomb, or barrel; 

2 Coombs, or barrels a quarter or hoglhcad ; 

A Hogfhead and a third, one tierce; 

2 Hogfheads a pipe, butt or puncheon ; and 
2 Pipes a ton. 

And let all meafures of capacity of dry fubjefts 
be ftricken with a ftrait ftrike. 



WEIGHTS. 

There are two feries of Weights in ufe among 
us; the one called Avoirdupois, the other Troy. 

In the Avoirdupois feries. 

The Pound is divided into 16 ounces; 

The Ounce into 16 drams; 

The Dram into 4 quarters. 

In the Troy feries, 

The Pound is divided into 1 2 ounces ; 

The Ounce (according to the fubdivifion of 
the Apothecaries) into 8 drams; 

The 
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The Dram into 3 fcruples ; 

The Scruple into 20 grains. 

According to the fubdivifion for gold and fil- 
ver, the ounce is divided into 20 penny-weight; 
and the penny-weight into 24 grains. 

So that the pound Troy contains 5760 grains, 
of which, 7,000 are requifite to make the pound 
Avoirdupois ; of courfe the weight of the pound 
Troy, is to that of the pound Avoirdupois as 576 o 
to 7,000, or, as 144 to 175. 

It is remarkable that this is exattly the pro- 
portion of the ancient liquid gallon of Guildhall 
of 224 cubic inches, to the corn gallon of 272. 
for 224 are to 272, as 144 to 175. (4.) 

It is further remarkable (till, that this is alfo 
the exatt proportion between the fpecific weight 
of any meafure of wheat, and of the fame mea- 
fure of water. For the ftatute bulhel is of 64 
pounds of wheat. Now as 144 to 175, fo are 
641b. to 77.71b. but 77.7H5. is known to be the 
weight of (5.) 2 1 50.4 cubic inches of pure water; 

which 
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which is exafUy the content of the Winchefter 
bufhel, as declared by the ftatute 13. 14. W. 3. 
That ftatute determined the bufliel to be a cylinder 
of i8i inches diameter, and 8 inches depth. Such 
a cylinder, as nearly as it can be cubed, and 
expreffed in figures, contains 2150.425 cubic 
inches : a refult which reflefts authority on the 
declaration of Parliament, and induces a favoura- 
ble opinion of the care with which they invefti- 
gated the contents of the ancient bufliel, and alfo 
a belief that there might exift evidence of it at that 
day, unknown to the committees of 1 758, and 1 759. 

We. find then in a continued proportion 64 to 
77.7 as 224 to 272, and as 144 to 175, that is 
to fay, the fpecific weight of a meafure of wheat, 
to that of the fame meafure of water, as the cubic 
contents of the wet-gallon, to thofe of the dry ; 
and as the weight of a pound Troy to that of a 
pound Avoirdupois. 

This feems to have been fo combined as to ren- 
der it indifferent whether a thing were dealt out 
by weight or meafure, for the dry gallon of 

wheat 
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wheat, and the liquid one of wine were of the fame 
weight ; and the Avoirdupois pound of wheat, 
and the Troy pound of wine, were of the fame 
meafure. Water and the vinous liquors, whic' 
enter mod into commerce, are fo nearly of . 
weight, that the difference, in moderate quanti 
ties, would be neglected by both buyer and fel- 
ler j fome of the wines being a little heavier, and 
fome a little lighter than water. 

Another remarkable correfpondencc, is that 
between weights and folid mcafures. For icoc 
ounces Avoirdupois of pure avater, fill a cubh 
foot, with mathematical cxa&ncfs. 

What circumffanccs of the times or purpofes 
of barter, or commerce, called for this combi- 
nation of weights and mcafures, with the fubiects 
to be exchanged or purchafcd, are not now to 
be afeertained. But a triple Lt of exact propor- 
tionals reprefenting weights, mcafures, and the 
things to be weighed and meafured, and a relation 
fo integral between weights, and folid meafures, 
mull have been the refult of defign and ndenrife 
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calculation, and not a mere coincidence of hazard. 
It proves that the dry, and wet meafures, the 
heavy and light weights, mult have been original 
parts of the fyftem they compofe: contrary to the 
opinion of the committee of 1757 — 1758, who 
thought that the Avoirdupois weight was not an an- 
cient weight of the kingdom, nor ever even a legal 
weight, but during a fingle year of the reign of H. 8. 
and therefore, concluded, othervvife than will be here 
propofed, to fupprefs it altogether. Their opinion 
was founded chiefly on the fxlence of the laws, as 
to this weight. But the harmony here developed 
in the fyftem of weights and meafures, of which 
the Avoirdupois makes an eflential member, cor- 
roborated by a general ufe, from very high an- 
tiquity, of that, or of a nearly fimilar weight 
under another (6.) name, feem ftronger proofs that 
this is a legal weight, than the mere filence of the 
written laws is of the contrary. 

Be this as it may, it is in fuch general ufe 
with us, that, on the principle of popular con- 
venience, it’s higher denominations, at leaft, muft 
be preferved. It is by the Avoirdupois pound and 

ounce 
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ounce that our citizens have been ufed to buy and 
fell. But the fmaller fubdivifions of drams and 
quarters, are not in ufe with them. On the 
other hand, they have been ufed to weigh their 
money and medicine with the penny-w'eights and 
grains troy-weight, and are not in the habit of 
ufing the pounds and ounces of that feries. It 
would be for their convenience, then, to fupprcfs 
the pound and ounce troy, and the dram and quar- 
ter Avoirdupois ; and to form into one feries the 
Avoirdupois pound and ounce, and the troy 
penny-weight and grain. The Avoirdupois ounce 
contains 18 penny-weight 5; grains troy-weight 
Divide it then into 18 penny-weight, and the 
penny-weight, as heretofore, into 24 grains, and 
the new penny-weight will contain between a 
third and a quarter of a grain more than the pro- 
fent troy penny-weight; or, more accurately, ic 
will be to that, as 875 to 864, a difference not 
to be noticed, either in money or medicine, be- 
low the denomination cf an ounce. 

But it will be neceffary to refer the'e weights to 
a determinate mafs of feme fubftancc, the fpeci- 

ftc 
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fic gravity of which is invariable. Rain-water is 
fuch a fubftance, and may be referred to every 
where, and through all time. It has been found 
by accurate experiments, that a cubic foot of rain- 
water weighs 1000 ounces Avoirdupois, ftandard 
weights of the Exchequer. It is true that among 
thefe ftandard weights, the committee reports 
fmall variations ; but this experiment mull decide 
in favour of thofe particular weights, between 
which and an integral mafs of water, fo remarkable 
a coincidence has been found. To render this 
ftandard more exadl, the water Ihould be weighed 
always in the fame temperature of air, as heat, by 
increafing it’s volume, leflfens it’s fpccific gravity. 
The cellar of uniform temperature, is belt for this 
alfo. 

Let it, then, be eftablilhed that an ounce is of 
the weight of a cube of rain-water, of one tenth 
of a foot, or rather, that it is the thoufandth part 
of the weight of a cubic foot of rain-water, weighed 
in the ftandard temperature : that the feries of 
weights of the United States Ihall confift of pounds, 
ounces, penny-weights, and grains ; whereof 

24 Grains 
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24 Grains (hall be one penny-weight ; 
1 8 Penny-weight one ounce ; 

16 Ounces one pound. 



COINS. 

Congress in 1786 eltablifhed the money unit 
at 375.64 troy grains of pure filver. It is propofed 
to enlarge this Jjy about the third of a grain, in 
weight, or a mill, in value; that is to fay, to efta- 
blifh it at 376 (or more exactly 376.02985) in- 
ficad of 375.64 grains, becaufe it will be fhewn 
that this, as the unit of coin, will link in fyftem 
with the units of length, furface, capacity, and 
weight, whenever it Ihall be thought proper to 
extend the decimal ratio through all thefe branches. 
It is to preferve the pofiibility of doing tins, that 
this very minute alteration is propofed. 

We have this proportion then, 875 to 864 as 
376.02985 grains troy to 371.30261, the expref- 
fion of the unit in the new prams. 
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Let it be declared, therefore, that the money 
unit, or dollar of the United States, fliall con- 
tain 371.3 American grains of pure filver. 

If nothing more then, is propofed than to render 
uniform and Pcable the fyltem we already polfcfs, 
this may be dTc&cd on the plan herein detailed ; 
the fum of which is, 1. That the prefent meafures 
of length be retained and fixed by an invariable 
flandard : 2. That the meafures of furface re- 
main as they are, and be invariable alfo as the 
meafures of length to which they are to refer : 

3. That the unit of capacity, now fo equivocal, be 
fettled at a medium and convenient term, and 
defined by the fame invariable meafures of length : 

4. That the more known terms in the two kinds of 
weights be retained, and reduced to one feries, and 
that they be referred to a definite mafs offomefub- 
ftancc,the fpccific gravity of which never changes : 
And 5. That the quantity of pure filver in the mo- 
ney unit be exprellcd in parts of the weights fo de- 
fined. 

In the whole cf this no change is propofed, except 
an infcnfible cr.c in the troy grain and pennyweight, 
and the very minute one in the money unit. 

II. 
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II. 

But if it be thought that, either now, or at any 
future time, the citizens of the United States may 
be induced to undertake a thorough reformation 
of their whole fyftem of Meafurcs, Weights and 
Coins, reducing every branch to the fame decimal 
ratio already eflablifhed in their Coins, and thus 
bringing the calculation of the principal affairs of 
life within the arithmetic of every man who can 
multiply and divide plain numbers, greater changes 
will be ncceflary. 

The unit of Meafure is Rill that which mult 
give law through the whole fyftem : And from 
whatever unit we fet out, the coincidencies be- 
tween the old and new ratios will be rare. Ail 
that can be done will be to chafe fuch an ut.it as 
will produce the molt of thefe. In this refpeetthe 
fecond rod has been found, on trial, to be far pre- 
ferable to the fecond pendulum. 



Measures of Length.- 
Let the fecond rod, then, as before cefcribcd, 
be the ftandard of Meafure j and let it be divided 



into 
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into five equal parts, each of which {hall be called 
a Foot : For, perhaps, it may be better general- 
ly to retain the name of the nearefl prefent Mea- 
fure, where there is one tolerably near. It will be 
about one quarter of an inch fhortcr than the pre- 
fent foot. 

Let the Foot be divided into io inches ; 
the Inch into io lines ; 
the Line into i o points ; 

Let xo Feet make a decad ; 
io Decads a rood ; 
io Roods a furlong; 
io Furlongs a mile ; 



Superficial Measures. 

Superficial Meafures have been eftimated, and 
fo may continue to be, in fquares of the meafures 
of length, except in the cafe of lands, which have 
been efiimaied by fquares, called roods and acres. 
Let the rood be equal to a fquare, every fide of 
which is ioo feet. This will be 6.483 Englifh feet 
lefsthan the Engliih (7) rood every way, and 1311 

fquare 
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fquare feet Iefs in its whole contents, that is to fay, 
about one eighth, in which proportion alfo 4 rood 
will be lefs than the prefent acre. 



Measures of Capacity. 

Let the unit of capacity be the cubic foot, to be 
called a bufhel. It will contain 1620.23 cu bi c 
inches, Englifh ; be about a lefs than that before 
propofed to be adopted as a medium; ^ lefs than 
the bufliel made from 8 of the Guildhall gallons ; 
and -u lefs than the bufliel made from 8 Irifli gallons 
of 2 1 7.6 cubic inches. 

Let the bufhel be divided into 10 pottles; 
each Pottle into 10 demi-pints ; 
each Dcmi-pint into 10 metres, which will 
be of a cubic inch each. 

Let 10 bufhels be a quarter, and 

10 Quarters a laft, or double-ton. 

The meafures for ufe being fourfided, and the 
fides and bottoms rectangular, the bufhel will be 
a foot cube ; 

The 
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The Pottle 5 inches fquare and 4 inches deep ; 

The Demi-pint 2 inches fquare, and 2 inches deep j 
The Metre, an inch cube. 



Weights. 

Let the weight of a cubic inch of rain-water, or 
the thoufandth part of a cubic foot, be called an 
ounce j and let the ounce be divided into 10 double 
fcruples ; 

the Double fcruple into 10 carats ; 
the Carat into 10 minims, or demi-grains ; 
the Minim into 10 mites. 

Let 10 Ounces make a pound j 
10 Pounds a ftone ; 

10 Stone a kental ; 

10 Kental a hogfhead. 



Coins. 

Let the money-unit, or dollar contain eleven 
twelfths of an ounce of pure filver. This will be 376 
troy grains (ormore exa&ly 376.0 2985troy grains) 

which 
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which will be about a third of a grain (or more ex- 
actly, .38985 of a grain) more than the prefent 
unit. This with the twelfth of alloy, already efta- 
blilhed, will make the dollar or unit, of the weight 
of an ounce, or of a cubic inch of rain-water, 
exaftly. The ferics of mills, cents, dimes, dollars, 
and eagles to remain as already eflablilhed (8.) 

The fecond rod, or the fecond pendulum, ex- 
prcffed in themeafures of other countries, will give 
the proportion between their meafures and thofe 
of the United States. 

Measures, weights and coins thus referred to 
ftandards unchangeable in their nature (as is the 
length of a rod vibrating feconds, and the weight 
of a definite mafs of rain water) will themfelves be 
unchangeable. Thefe ftandards too are fuch as to 
be acceffible to all perfons, in all times and places. 
The meafures and weights derived from them, fall 
in fo nearly with fome of thofe now in ufe, as to 
facilitate their introduction ; and, being arranged 
in decimal ratio, they are within the calculation of 
every one who poffinTes the firft elements of arith- 
metic 
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inetic, and of eafy comparifon, both for foreigners 
and citizens, with the meafures, weights and coins 
of other countries. 

A gradual introduction would leffen the in- 
conveniences which might attend too fudden a fub- 
ftitution, even of an eafier, for a more difficult fyf- 
tem. After a given term, for inftance, it might 
begin in the cuftom-houfes, where the merchants 
would become familiarifed to it. After a further 
term, it might be introduced into all legal pro- 
ceedings ; and merchants and traders in foreign 
commodities might be required to ufe it in their 
dealings with one another. After a ftill further 
term all other deferiptions of people might receive 
it into common ufe. Too long a poftponement, on 
the other hand, would increafe the difficulties of 
its reception with the increafe of our population. 



&Jiomad Jc/fer/on, 



Secretary of State . 
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APPENDIX: 



Containing Illustrations and Developements 
of fame Pajfages of the preceding Report. 

(i.) In the lecond pendulum with a fpherical 
bob, call the di (lance between the centers of fufpen- 
fion, and of the bob, 2 x 1 9-575* or 2d. ami the 
radius of the bob =r. then 2d : r : : r : £ and \ 
of this laft proportional expreffes the difplacement 
of the center of ofcillation, to wit, = £j- Two 
inches have been propofed as a proper diameter for 
fuch a bob. In that cafe r. will be = 1. inch, 
and inches. 

In the cylindrical fecond rod, call the length of 
the rod 3X19.575, or 3d. and its radius =r. and 
will exprefs the difplacement of the center 
of ofcillation. It is thought the rod will be fuffi- 
ciently inflexible if it be I of an inch in diameter. 
Then r. will be =.1 inch, and £j-=ttt+t inches, 
which is but the 120th part of the difplacement 

in 
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in the cafe of the pendulum, with a fphcrical bob ; 
and but the 689,710th part of the whole length of 
the rod. If the rod be even of half an inch diame- 
ter, the difplacement will be but 75'— of an inch, or 
.Tshs °f length of the rod. 

(2.) Sir Ifaac Newton computes the ^pendulum 
for 45 0 to be 36 pouces 8.428 ligncs. Picard made 
the Englilh foot 1 1 pouces 2.6 lignes, and Dr. 
Malkelyne 11 pouces 3.11 lignes. D'Alembert 
Hates it at 11 pouces 3 lignes, which has been 
ufed in thefe calculations as a middle term, and 
gives us Po “" s> 39.1491 inches. This 

length for the pendulum of 45 0 had been adopted 
in this report before the Bifhop of Autun’s propo- 
rtion was known here. He relies on Mairan’s 
ratio for the length of the pendulum in the latitude 
of Paris, to wit, 504: 2 57 : : 72 pouces to a 4th 
proportional, which will be = 39.1619 in- 

ches, the length of the pendulum for latitude 48° 
50'. The difference between this and the pendu- 
lum for 45 0 is .0113 of an inch : So that the pen- 
dulum for 45° would be eftimated, according to 

Mairan 
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Mairan at 39.1619 — 01 13=39. 1506 inches, almofl 
precifely the fame with Newton’s computation here- 
in adopted. 

(3.) Sir Ifaac Newton’s computations for the diffe- 
rent degrees of latitude from 30° to 45 are as 
follows : 



3°° 


Picds. 

3 - 


Lignes. 

7.948 


42 0 


Pieds. 

3 - 


Lignes. 

8.327 


35 


3 - 


8.099 


43 


3 - 


8.361 


40 


3 - 


8.261 


44 


3 - 


8-394 


41 


3 - 


8.294 


45 


3 - 


8.428 



(4.) or more exadtly 144 : 175 : : 224 : 272. 2 

• • 

(5.) or more exactly 62.5 : 1728 : : 77.7 : 2150.39 

(6.) the merchant’s weight. 

(7.) The Englilh rood contains 10890 fquarefeet 
= 104.355 feet fquare, 

(8.) The Meafures, Weights and Coins .of the 
decimal fyftem, eftimated in thofe of England, 
now ufed in the United States. 



1. Me A- 
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